On July 19, 1980, 80% of the runoff of Eastmain River, a subarctic shallow estuary, was diverted into the La Grande River for hydroelectric development. Consequent to the diversion the estuary, which had been mostly salt-free, was subjected to a gradual saltwater intrusion along a 10-km section in its lower reaches. The adjustment of the salinity regime to a new quasi-steady state took place over a period of about 40 days. The circulation field reached a new quasi-equilibrium within 8 days. The 2-month interval following the river diversion, termed the transition period, was analyzed in terms of both time and space modifications of the circulation and salinity fields. A one-dimensional finite difference explicit scheme numerical model was applied to the estuary as a complement to observational data. Good agreement was obtained between the model results and the low-frequency current meter observations of salinity and longitudinal velocity. These results showed that the salinity intrusion was primarily governed by tidal dispersion.
Bathymetric characteristics of the estuary were taken from an acoustic sounding survey of the lower 26 km of the river in 1976 by the James Bay Energy Corporation (unpublished technical report, 1976). Thirty-three cross sections, with a 0.8-km spacing, were monitored in an upstream direction from the river mouth. These data were used in conjunction with the model to be discussed later.
All current vectors were decomposed into along-channel components (E-W), positive into the river (90 ø true), and crosschannel components (N-S), positive northward (0øT). Current meter data were then filtered with an a6a6a7/6,6,7 type moving mean to reduce the relative frequency of observations to hourly values. Smoothed hourly values were also filtered with an a24a24a25/24,24,25 filter to eliminate diurnal and semidiurnal fluctuations [Godin, 1972] performed on water height and current data [Foreman, 1977 [Foreman, , 1978 .
ESTUARINE CHARACTERISTICS IN NATURAL CONDITIONS
A detailed description of the circulation and salinity characteristics in the estuary and offshore plume for natural runoff conditions can be found in the work of Ingram [1982] and Lepage [1984] . X denotes stations sampled.
• 
MODELING THE TRANSITION PERIOD
The data collected in the Eastmain estuary gave a good picture of the evolution of the oceanographic conditions during the summer of 1980. Since the period following the river diversion, termed the transition period, was of particular interest, a numerical model was developed to complete the study. Model choice was dictated by the estuarine characteristics. Since the estuary closely matched quasi-well-mixed conditions, a one-dimensional approach was used. The overall objective was to describe the long-term variation of salinity in a shallow tidal estuary for variable discharge. The model used was of the type formulated by Harleman and Thatcher [1974] and Harleman [1972a, b, 1981] .
The governing one-dimensional equations for unsteady hydrodynamics and salt transport are a set of nonlinear, second-order, partial differential equations: the continuity equation constant. Equation (7) was also used for the K v coefficient in and Fread and Smith [1978] . These techniques required a consistent set of tidal data, which was not available in this case.
For plume length calibration, station Cx salinity data ( Figure 5 ) were used as an indicator of "oceanic conditions." This station, located some 4 km off the river mouth, matched James Bay conditions (very small salinity fluctuations) in midAugust, when the river discharge was minimum. From these data, the constant C• in (5) was set equal to 2.0. This provides for plume lengths B of 7-10 km during high discharge and 2-5 km during low discharge. These lengths are reasonable estimates for precutoff [Ingram, 1982] charge occurred much more rapidly for the velocity regime than for salinity, with salinity intrusion occurring over approximately 1 month. Changes to the velocity regime were accomplished within a week. In regard to tidal velocities, a significant increase of the M2 and M,• constituents was observed after the cutoff. Conditions in the near offshore of James Bay showed a marked increase of salinity in the week following the diversion as the river plume collapsed, with the velocity regime following the coastal circulation rather than the divergent motion usually associated within a plume. In its present state the estuary is highly variable: both velocity and salinity fields respond rapidly to changes in wind and tidal forcing.
Modeling of the Eastmain estuary during the major transition has demonstrated the capability of the model to follow satisfactorily the observed salinity changes. Overall, the computed values of salinity, velocity, and water elevation were in good agreement with the actual observations. The critical period following the river cutoff (July 10-27) showed that the model response to sharp fluctuations was acceptable. During the model runs the river discharge values introduced ranged between 1245 and 55 m 3 s-1.
Numerical diffusion was found to account for only a 15% addition to the calculated dispersion coefficients and might explain the higher than observed upstream salinities. A more realistic computation would have been possible had actual wind values at different locations been introduced.
